The motivations for low-energy supersymmetry and the main features of the minimal supersymmetric extension of the Standard Model are reviewed. Possible non-minimal models and the issue of gauge coupling unification are also discussed. Theoretical results relevant for supersymmetric particle searches at present and future accelerators are presented, with emphasis on the role of a proposed e + e − collider with √ s = 500 GeV. In particular, recent results on radiative corrections to supersymmetric Higgs boson masses and couplings are summarized, and their implications for experimental searches are discussed in some detail.
Introduction
Realistic models of low-energy supersymmetry have been studied for about 15 years, starting with the pioneering works of Fayet [1] and continuing with more and more systematic investigations [2] , but there is no decisive experimental evidence yet either in favour of or against this idea. It is then almost a duty for the theoretical speaker on the subject (the experimental aspects are discussed in ref. [3] ) to argue in favour of the following two statements:
• Low-energy supersymmetry is, today more than ever, a phenomenologically viable and theoretically motivated extension of the Standard Model.
• High-energy e + e − colliders can play a crucial role in testing it experimentally.
With the above two goals in mind, the discussion will be organized as follows. This introduction will end with a brief reminder of the motivations for lowenergy supersymmetry. Sect. 2 will introduce the Minimal Supersymmetric extension of the Standard Model (MSSM), and its possible non-minimal alternatives. Plausible theoretical constraints on the MSSM, including the ones coming from gauge coupling unification, will be also discussed. Sects. 3 and 4 will take a closer look at the particle spectrum of the MSSM, thus providing an introduction to the experimental discussion of ref. [3] . The present limits from LEP I and Tevatron and the expected sensitivity of LEP II and LHC/SSC will be reviewed, followed by some theoretical considerations on the potential of a 500 GeV e + e − collider (EE500). Sect. 3 will discuss recent results on radiative corrections to Higgs boson masses and couplings, and their implications for experimental searches. Sect. 4 will deal with supersymmetric partners of quarks, leptons, gauge and Higgs bosons. Finally, sect. 5 will contain some concluding remarks.
Motivations for low-energy supersymmetry
There are many good reasons to believe that supersymmetry [4] and its local version, supergravity [5] , could be relevant in a fundamental theory of particle interactions. Symmetries, even when broken, have been very important in establishing modern particle theory as we know it today: supersymmetry is the most general symmetry of the S-matrix consistent with relativistic quantum field theory [6] , so it is not inconceivable that Nature might make some use of it. Also, superstrings [7] are the present best candidates for a consistent quantum theory unifying gravity with all the other fundamental interactions, and supersymmetry appears to play a very important role for the quantum stability of superstring solutions in four-dimensional spacetime. Experimental data, however, tell us that supersymmetry is not realized exactly, and none of the above motivations gives us any insight about the scale of supersymmetry breaking.
The only motivation for low-energy supersymmetry, i.e. supersymmetry effectively broken around the electroweak scale, comes from the naturalness or hierarchy problem [8] of the Standard Model (SM), whose formulation will now be sketched. Despite its remarkable phenomenological success [9] , it is impossible not to regard the SM as an effective low-energy theory, valid up to some energy scale Λ, at which it is replaced by some more fundamental theory. Certainly Λ is less than the Planck scale M P ∼ 10
19 GeV, since one needs a theory of quantum gravity to describe physics at these energies. However, the study of the Higgs sector of the SM suggests that Λ should rather be close to the Fermi scale, G −1/2 F ∼ 300 GeV. The argument goes as follows. Consistency of the SM requires the SM Higgs mass to be less than O(1 TeV). If one then tries to extend the validity of the SM to energy scales Λ ≫ G −1/2 F , one is faced with the fact that in the SM there is no symmetry to justify the smallness of the Higgs mass with respect to the (physical) cut-off Λ. This is apparent from the fact that in the SM one-loop radiative corrections to the Higgs mass are quadratically divergent. Motivated by this problem, much theoretical effort has been devoted to finding descriptions of electroweak symmetry breaking which modify the SM at scales Λ ∼ G −1/2 F . Here supersymmetry comes into play because of its improved ultraviolet behaviour with respect to ordinary quantum field theories [10] , due to cancellations between bosonic and fermionic loop diagrams. If one wants to have a low-energy effective Lagrangian valid up to scales Λ ≫ G −1/2 F , with one or more elementary scalar fields, kept light without unnatural fine-tunings of parameters, the solution [11] is to introduce supersymmetry, effectively broken in the vicinity of the electroweak scale. This does not yet explain why the scale M SUSY of supersymmetry breaking is much smaller than Λ, but at least links the Fermi scale G −1/2 F to the supersymmetry-breaking scale M SUSY , and makes the hierarchy G −1/2 F ∼ M SUSY << Λ stable against radiative corrections.
The MSSM
The most economical realization of low-energy supersymmetry is the Minimal Supersymmetric extension of the Standard Model [2] , whose defining assumptions are listed below.
1: Minimal gauge group.
In the MSSM, the gauge group is just G = SU(3) C × SU(2) L × U(1) Y , as in the SM. Supersymmetry then implies that spin-1 gauge bosons belong to vector superfields, together with their spin- 1 2 superpartners, the gauginos.
2: Minimal particle content.
The MSSM contains just three generations of quark and lepton spin- 1 2 fields, as does the SM, but embedded in chiral superfields together with their spin-0 superpartners, the squarks and the sleptons. In addition, to give masses to all charged fermions and to avoid chiral anomalies, one is forced to introduce two more chiral superfields, containing two complex spin-0 Higgs doublets and their spin-
superpartners, the higgsinos.
3: Exact R-parity.
Once the gauge group and the particle content are given, to determine a globally supersymmetric Lagrangian, L SUSY , one must specify an analytic function of the chiral superfields, the superpotential. To enforce baryon and lepton number conservation in renormalizable interactions, in the MSSM one imposes a discrete, multiplicative symmetry called R-parity, defined as
where s is the spin quantum number. In practice, the R-parity assignments are R = +1 for all ordinary particles (quarks, leptons, gauge and Higgs bosons), R = −1 for their superpartners (squarks, sleptons, gauginos and higgsinos). The most general superpotential compatible with gauge invariance, renormalizability and R-parity is
where Q, U c , D c , L, E c are the chiral superfields containing the lefthanded components of ordinary quarks and leptons, H 1 and H 2 are the two Higgs chiral superfields, and family and group indices have been left implicit for notational simplicity. The first three terms are nothing else than the supersymmetric generalization of the SM Yukawa couplings, whereas the fourth one is a globally supersymmetric Higgs mass term. Exact R-parity has very important phenomenological consequences: (R-odd) supersymmetric particles are always produced in pairs, their decays always involve an odd number of supersymmetric particles in the final state, and the lightest supersymmetric particle (LSP) is absolutely stable.
4: Soft supersymmetry breaking.
The above three assumptions are sufficient to completely determine a globally supersymmetric renormalizable Lagrangian, L SUSY . The MSSM Lagrangian is obtained by adding to L SUSY a collection L sof t of explicit but soft supersymmetry-breaking terms, which preserve the good ultraviolet properties of supersymmetric theories. In general, L sof t contains [12] mass terms for scalar fields and gauginos, as well as a restricted set of scalar interaction terms proportional to the corresponding superpotential couplings
The phenomenology of CP violation in supersymmetric models has been discussed recently, in connection with high-energy e + e − colliders, in ref. [14] .
For example, relaxing assumption 1, a low-energy gauge group larger than the SM one could be considered, as is possible in non-minimal grandunification schemes and in some string compactifications, and as was originally suggested in some models for spontaneous breaking of global supersymmetry. However, the present limits on the masses and mixing of extra gauge bosons are so stringent that such a departure is certainly not motivated by now.
Similarly, there are various possibilities to enlarge the particle content of the MSSM, relaxing assumption 2. One possibility is the introduction of additional chiral superfields with the quantum numbers of exotic states contained in the fundamental 27 representation of E 6 : under assumption 1, however, these states have naturally superheavy masses and decouple from the low-energy effective theory. A particularly popular variation, which corresponds to the simplest non-minimal model [1, 16] , is constructed by adding a gauge-singlet Higgs superfield N and by requiring purely trilinear superpotential couplings. Without unification assumptions, this model has already two more parameters than the MSSM, but with an assumption analogous to eq. (7) the number of free parameters remains the same as in the MSSM. Folklore arguments in favour of this model are that it avoids the introduction of a supersymmetry-preserving mass parameter µ ∼ G −1/2 F , and that the homogeneity properties of its superpotential recall the structure of some superstring effective theories. A closer look, however, shows that these statements should be taken with a grain of salt. First, in the effective low-energy theory with softly broken global supersymmetry, the supersymmetric mass
could well be a remnant of local supersymmetry breaking, if the underlying supergravity theory has a suitable structure of interactions [17] . Moreover, when embedded in a grand-unified theory, the non-minimal model with a singlet Higgs field might develop dangerous instabilities [18] . Also, the trilinear N 3 superpotential coupling, which is usually invoked to avoid a massless axion, is typically absent in string models. Phenomenological aspects of the non-minimal model with an extra singlet have been studied recently, in connection with high-energy e + e − colliders, in ref. [19] , and will not be discussed here.
Assumption 3 is of crucial importance, since relaxing it can drastically modify the phenomenological signatures of supersymmetry. If one does not impose R-parity, the most general superpotential compatible with gauge invariance and renormalizability contains, besides the terms of eq. (2), also the following ones:
The first three terms on the right-hand side of eq. (8) obey the selection rule ∆B = 0, |∆L| = 1, and the last one the selection rule ∆L = 0, |∆B| = 1. Their simultaneous presence would be phenomenologically unacceptable, since they could induce, for example, fast proton decay mediated byd c squarks. However, imposing discrete symmetries weaker than R-parity one can allow for some of the terms in eq. (8), and therefore for explicit R-parity breaking, in a phenomenologically acceptable way [20] . Another possibility [21] is that R-parity is spontaneously broken by the VEV of a sneutrino field, but it is by now experimentally ruled out by LEP data. In order to obtain acceptable models with spontaneously broken R-parity, one would need to introduce several extra fields and parameters. The phenomenology of models with broken R-parity at high-energy e + e − colliders has been recently studied in ref. [22] , and will not be discussed here.
To comment assumption 4, one has to discuss the problem of supersymmetry breaking. Models with spontaneously broken global supersymmetry have to face several phenomenological difficulties, which can be solved only at the price of introducing rather baroque constructions. Present theoretical ideas, however, favour the possibility that supersymmetry is spontaneously broken in the hidden sector of some underlying supergravity (or superstring) model, communicating with the observable sector (the one containing the states of the MSSM) only via gravitational interactions. As for the precise mechanism of spontaneous supersymmetry breaking, there are several suggestions, among which non-perturbative phenomena such as gaugino condensation [23] and string constructions such as coordinate-dependent compactifications [24] , but none of them has yet reached a fully satisfactory formulation. It then appears to be a sensible choice to parametrize supersymmetry breaking in the low-energy effective theory by a collection of soft terms, without strong assumptions on the underlying mechanism for spontaneous supersymmetry breaking.
Besides solving naturally the phenomenological problems connected with flavour-changing neutral currents, new sources of CP violation, charge and colour breaking vacua, and proliferation of free parameters, assumption 5 is strongly suggested by ideas about grand unification and spontaneous breaking of local supersymmetry in a hidden sector; it receives further support by the present indications on the structure of the low-energy effective supergravity theories of string models. We shall discuss later other phenomenological and theoretical facets of the unification assumptions.
Supersymmetric grand-unification
Starting from the boundary condition of eq. (4), one can solve the appropriate renormalization group equations (RGE) to obtain the running gauge coupling constants g A (Q) (A = 1, 2, 3) at scales Q << M U . At the one-loop level, and assuming that there are no new physics thresholds between M U and Q, one finds [25] 1 g
where the one-loop beta-function coefficients b A depend only on the
Y quantum numbers of the light particle spectrum. In the MSSM
whereas in the SM
Starting from three input data at the electroweak scale, for example [9] 
where
, and all running parameters are defined in the modified minimal subtraction scheme MS [26] , one can perform consistency checks of the grand-unification hypothesis in different models.
In the minimal SU(5) model [27] , and indeed in any other model where eq. (4) holds and the light-particle content is just that of the SM (with no intermediate mass scales between m Z and M U ), eqs. (9) and (11) are incompatible with experimental data. This was first realized by noticing that the prediction M U ≃ 10 14−15 GeV, obtained by using as inputs eqs. (12) and (13), is incompatible with experimental data on nucleon decay [28] . Subsequently, also the prediction sin 2 θ W ≃ 0.21 was shown to be in conflict with experimental data [29] , and this conflict became even more significant [30] after the recent LEP precision measurements.
In the MSSM, assuming for simplicity that all supersymmetric particles have masses of order m Z , one obtains [31] M U ≃ 10
16 GeV (which increases the proton lifetime for gauge-boson-mediated processes beyond the present experimental limits) and sin 2 θ W ≃ 0.23. At the time of refs. [31] , when data were pointing towards a significantly smaller value of sin 2 θ W , this was considered by some a potential phenomenological shortcoming of the MSSM. The high degree of compatibility between data and supersymmetric grand unification became manifest [29] only later, after improved data on neutrino-nucleon deep inelastic scattering were obtained, and was recently re-emphasized, after the LEP precision measurements, in refs. [32, 30] . One should not forget, however, that unification of the MSSM is not the only solution which can fit the data of eqs. (12)- (14): for example, non-supersymmetric models with ad hoc light exotic particles or intermediate symmetry-breaking scales [33] could also do the job. The MSSM, however, stands out as the simplest physically motivated solution.
If one wants to make the comparison between low-energy data and the predictions of specific grand-unified models more precise, there are several factors that should be further taken into account. After the inclusion of higher-loop corrections and threshold effects, eq. (9) is modified as follows
In eq. (15), ∆ th A represents the so-called threshold effects, which arise whenever the RGE are integrated across a particle threshold [34] , and ∆ l>1 A represents the corrections due to two-and higher-loop contributions to the RGE [35] . Both ∆ th A and ∆ l>1 A are scheme-dependent, so one should be careful to compare data and predictions within the same renormalization scheme. ∆ th A receives contributions both from thresholds around the electroweak scale (top quark, Higgs boson, and in SUSY-GUTs also the additional particles of the MSSM spectrum), and from thresholds around the grand-unification scale (superheavy gauge and Higgs bosons, and in SUSY-GUTs also their superpartners). Needless to say, these last threshold effects can be computed only in the framework of a specific grand-unified model, and typically depend on a number of free parameters. Besides the effects of gauge couplings, ∆ l>1 A must include also the effects of Yukawa couplings, since, even in the simplest mass-independent renormalization schemes, gauge and Yukawa couplings mix beyond the one-loop order. In minimal SU (5) grand unification, and for sensible values of the top and Higgs masses, all these corrections are small and do not affect substantially the conclusions derived from the naïve one-loop analysis. This is no longer the case, however, for supersymmetric grand unification. First of all, one should notice that the MSSM by itself does not uniquely define a SUSY-GUT, whereas threshold effects and even the proton lifetime (due to a new class of diagrams [36] which can be originated in SUSY-GUTs) become strongly model-dependent. Furthermore, the simplest SUSY-GUT [37] , containing only chiral Higgs superfields in the 24, 5 and 5 representations of SU (5), has a severe problem in accounting for the huge mass splitting between the SU(2) doublets and the SU(3) triplets sitting together in the 5 and 5 Higgs supermultiplets. Threshold effects are typically larger than in ordinary GUTs, because of the much larger number of particles in the spectrum, and in any given model they depend on several unknown parameters. Also two-loop effects of Yukawa couplings can be quantitatively important in SUSY-GUTs, since they depend not only on the top-quark mass, but also on the ratio tan β = v 2 /v 1 of the VEVs of the two neutral Higgs fields: as will be made clearer below, these effects become large for m t > ∼ 140 GeV and tan β ∼ 1, which correspond to a strongly interacting top Yukawa coupling. All these effects have been recently re-evaluated [38] after the enthusiasm created by refs. [30] . The conclusion is that, even imagining a further reduction in the experimental errors of eqs. (12)- (14), it is impossible to claim indirect evidence for supersymmetry and to predict the MSSM spectrum with any significant accuracy. The only safe statement is [32] that, at the level of precision corresponding to the naïve one-loop approximation, there is a remarkable consistency between experimental data and the prediction of supersymmetric grand unification, with the MSSM R-odd particles roughly at the electroweak scale.
To conclude the discussion of supersymmetric grand unification, it is worth mentioning how the unification constraints can be applied to the lowenergy effective theories of four-dimensional heterotic string models. The basic fact to realize is that the only free parameter of these models is the string tension, which fixes the unit of measure of the massive string excitations. All the other scales and parameters are related to VEVs of scalar fields, the so-called moduli, corresponding to flat directions of the scalar potential. In particular, there is a relation among the string mass M S ∼ α ′−1/2 , the Planck mass
, and the unified string coupling constant g string , which reflects unification with gravity and implies that in any string vacuum one has one more prediction than in ordinary field-theoretical grand unification. In a large class of string models, one can write down an equation of the same form as (15) , and compute g U , M U , ∆ th A , . . . in terms of the relevant VEVs [39] . In the DR scheme [40] , which is the most appropriate for supersymmetric models, one finds M U ≃ 0.7 ×g U ×10
18 GeV, more than one order of magnitude higher than the naïve extrapolations from low-energy data illustrated before. This means that significant threshold effects are needed in order to reconcile string unification with low-energy data: for example, the minimal version of the flipped-SU(5) model [41] is by now ruled out [42] . To get agreement, one needs some more structure in the spectrum, either at the compactification scale or in the form of light exotics [43] . Once the present string calculations will be sufficiently generalized, unification constraints will provide a very important phenomenological test of realistic string models.
More on the MSSM
It is perhaps useful, at this point of the discussion, to remind the reader of some other phenomenological virtues and theoretical constraints of the MSSM, besides the solution of the 'technical' part of the hierarchy problem and the grand unification of gauge couplings.
It was already said that, because of R-parity, the LSP is absolutely stable. In most of the otherwise acceptable parameter space, the LSP is neutral and weakly interacting, rarely a sneutrino and typically the lightest,χ, of the neutralinos (the mass eigenstates of the neutral gaugino-higgsino sector). Then the LSP is a natural candidate for cold dark matter [44, 45] . In particular, for generic values of parameters one naturally avoids an excessiveχ relic density, but one often obtains cosmologically interesting values for it. This should also be considered an important consistency check of the MSSM, since a coloured or electrically charged LSP would be in conflict with astrophysical observations [45] . Recent analyses of supersymmetric dark matter, taking into account the LEP limits, can be found in ref. [46] .
Another remarkable fact to be noticed is that LEP precision measurements of the Z properties put little indirect constraints, via radiative corrections [47] , on the MSSM parameters. This is not the case, for example, of technicolour and extended technicolour models, which are severely constrained by the recent LEP data [48, 49] . In the MSSM, the most important effect could be given by additional contributions to the effective ρ parameter coming from the stop-sbottom sector: these can be sizeable only in the case of large mass splittings in the stop-sbottom sector, in which case the upper bound on the top-quark mass, m t < ∼ 180 GeV, obtained in the SM by fitting the electroweak precision data, can be further strenghtened. However, deviations from the SM predictions due to loops of supersymmetric particles are typically small for generic values of the parameters.
A further predictive aspect of the MSSM is the possibility of computing low-energy parameters, in particular the soft supersymmetry-breaking masses, in terms of the few parameters assigned as boundary conditions at the unification scale. To do this, it is sufficient to solve the corresponding RGE [50] , analogous to the ones given above for the gauge couplings. For the gaugino masses, one finds
For the top Yukawa coupling, neglecting mixing and the Yukawa couplings of the remaining fermions, one gets (t ≡ log Q)
A close look at eq. (17) can give us some important information about the top-quark mass in the MSSM. The important thing to realize is that the running top Yukawa coupling has an effective infrared fixed point [51] , smaller than in the SM case [52] . However high the value one assigns to it at the unification scale, h t evaluated at the electroweak scale never exceeds a certain maximum value h max t ≃ 1. This implies that, for any given value of tan β, there is a corresponding maximum value for the top quark mass. A naive one-loop calculation gives 
For the soft supersymmetry-breaking scalar masses, under the same assumptions as above, and considering for the moment the sfermions of the third family, one finds
and the c A (i), c t (i) coefficients are given by 
Similar equations can be derived for the remaining soft supersymmetrybreaking parameters and for the superpotential Higgs mass µ. Also, the inclusion of the complete set of Yukawa couplings, including mixing, is straightforward. In general, the RGEs for superpotential couplings and soft supersymmetrybreaking parameters have to be solved by numerical methods. Analytical solutions can be obtained for the soft squark and slepton masses when the corresponding Yukawa couplings are negligible:
For example, one getsm
1/2 . It should be stressed that also eqs. (16) and (22), in analogy with eq. (9) , are valid up to higher-order corrections and threshold effects, so their accuracy should not be overestimated.
One of the most attractive features of the MSSM is the possibility of describing the spontaneous breaking of the electroweak gauge symmetry as an effect of radiative corrections [53] , via a generalization of the mechanism discussed first by Coleman and E. Weinberg [54] in the context of the SM. It is remarkable that, starting from universal boundary conditions at the unification scale, it is possible to explain naturally why fields carrying colour or electric charge do not acquire non-vanishing VEVs, whereas the neutral components of the Higgs doublets do. We give here a simplified description of the mechanism in which the physical content is transparent, and we comment later on the importance of a more refined treatment. The starting point is a set of boundary conditions on the independent model parameters at the unification scale Q = M U . One then evolves all the running parameters from the grand-unification scale to a low scale Q ∼ m Z , according to the RGE, and considers the renormalization-group-improved tree-level potential
where m
and it is not restrictive to choose a field basis such that m 
In addition, a certain number of conditions have to be satisfied to have a stable minimum with the correct amount of symmetry breaking and with unbroken colour, electric charge, baryon and lepton number: for example, all the running squark and slepton masses have to be positive. A crucial role in the whole process is played by the top Yukawa coupling, which strongly influences the RGE form 2 H 2 , as should be clear from eqs. (19)- (21). For appropriate boundary conditions, the RGE drive B < 0 at scales Q ∼ m Z , whereas all the squark and slepton masses remain positive as desired, to give a phenomenologically acceptable breaking of the electroweak symmetry.
The use of V 0 (Q) is very practical for a qualitative discussion as the one given above, but it relies on the assumption that, once the leading logarithms have been included in the running parameters, all the remaining one-loop corrections to the scalar potential can be neglected at the scale Q ∼ m Z . However, as shown for example in ref. [32] , for a quantitative discussion of gauge symmetry breaking it is necessary to use the full one-loop effective potential, which in the Landau gauge and in the DR renormalization scheme [40] is given by
In eq. (27),
) denotes the conventional supertrace, where m 2 i is the field-dependent mass eigenvalue of the i-th particle of spin J i , and field-independent terms have been neglected. To give an example, the VEVs determined from V 0 (Q) are strongly scale-dependent, whereas the ones determined from V 1 (Q) are not, as it should be. Only at a scaleQ, of the order of the stop masses, is the use of V 0 (Q) a good approximation. This is a result of the fact that mass-independent renormalization schemes, like MS or DR, do not automatically include decoupling: since the most important contributions to V 1 (Q) come from the stop sector, the optimal scale at which to freeze the evolution of the running parameters turns out to be of the order of the stop masses. Another aspect of this effect, with important phenomenological consequences, are the radiative corrections to Higgs boson masses and couplings, which will be discussed in the following section.
To conclude the discussion of radiative symmetry breaking, we show now that in the MSSM, with universal boundary conditions, one expects
The simplest proof relies on the relation, derived from the minimization of
The boundary conditions at the unification scale is m
, and, neglecting as before all Yukawa couplings except h t , the RGE for the difference m
Imagine now that tan β < 1, and observe that the top and bottom masses are given by m 
Higgs bosons
We begin the discussion of the MSSM particle spectrum with the (R-even) Higgs boson sector. As explained in the previous section, the MSSM contains two complex Higgs doublets of opposite hypercharge,
2 ). After their neutral components develop non-vanishing VEVs, v 1 and v 2 , which can be taken to be real and positive without loss of generality, one is left with five physical degrees of freedom. Three of these are neutral (two CP-even, h and H, and one CP-odd, A) and two are charged (H ± ). The starting point for a discussion of Higgs-boson masses and couplings in the MSSM is the potential of eq. (24) . Besides the minimization conditions, which relate v 1 and v 2 with the potential parameters, a physical constraint comes from the fact that the combination (v (24) the MSSM Higgs sector contains only two independent parameters. A convenient choice, which will be adopted here, is to take as independent parameters m A , the physical mass of the CP-odd neutral boson, and tan β ≡ v 2 /v 1 . The parameter m A is essentially unconstrained, even if naturalness arguments suggest that it should be smaller than O(500 GeV), whereas for tan β the range permitted in the MSSM is given by formula (28) .
In the approximation of eq. (24), the mass matrix of neutral CP-even Higgs bosons reads
and the charged Higgs mass is given by
From eq. (31), one obtains
and also celebrated inequalities as
Similarly, one can easily compute all the Higgs-boson couplings by observing that the mixing-angle α, required to diagonalize the mass matrix (31) , is given by
For example, the tree-level couplings of the neutral Higgs bosons are easily obtained from the standard model Higgs couplings if one multiplies them by some appropriate α-and β-dependent factors [55] . An important consequence of the structure of the Higgs potential (24) is the existence of at least one neutral CP-even Higgs boson, h, weighing less than m Z . This raised the hope that the crucial experiment on the MSSM Higgs sector could be entirely performed at LEP II (with sufficient centre-of-mass energy, luminosity and b-tagging efficiency), and took some interest away from higher energy colliders. However, it was recently pointed out [56] [57] [58] that the Higgs-boson masses are subject to large radiative corrections, associated with the top quark and its SU(2) and supersymmetric partners 2 . Several papers [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75] have subsequently investigated various aspects of these corrections and their implications for experimental searches at LEP and LHC-SSC. In the following subsection, we shall summarize the main effects of radiative corrections on Higgs-boson parameters.
Radiative corrections to Higgs boson-masses and couplings
As far as Higgs-boson masses and self-couplings are concerned, a convenient approximate way of parametrizing one-loop radiative corrections is to substitute the tree-level Higgs potential of eq. (24) with the one-loop effective potential of eq. (27) , and to identify masses and self-couplings with the appropriate combinations of derivatives evaluated at the minimum. The comparison with explicit diagrammatic calculations [58, 66, 69, 70, 75] shows that the effective potential approximation is more than adequate for our purposes. Also, inspection shows that the most important contributions to eq. (27) come from the field-dependent mass matrices of the top and bottom quarks and squarks, whose explicit expressions depend on a number of parameters and can be found in ref. [68] . To simplify the discussion, in the following we will take a universal soft supersymmetry-breaking squark mass,m
, and we will assume negligible mixing in the stop and sbottom mass matrices, A t = A b = µ = 0. More complete formulae for arbitrary values of the parameters can be found in refs. [65, 68] , but the qualitative features corresponding to the above parameter choices are representative of a very large region of parameter space. In the case under consideration, and neglecting D-term contributions to the squark masses, the neutral CP-even mass matrix is modified at one loop as follows
From the above expressions one can easily derive the one-loop-corrected eigenvalues m h and m H , as well as the mixing angle α associated with the one-loop-corrected mass matrix (35) . The most striking fact in eqs. (35)- (37) is that the correction ∆ ). This implies that, for m t in the range allowed by experimental limits and by eq. (18), the tree-level predictions for m h and m H can be badly violated, and so for the related inequalities. The other free parameter is mq, but the dependence on it is much milder. In the following, when making numerical examples, we shall always choose the representative value mq = 1 TeV. The reader can easily rescale the displayed results to different values of mq. To illustrate the impact of these results, we display in fig. 1 [73] contours of the maximum allowed value of m h (reached for m A → ∞), in the (m t , tan β) plane. To plot different quantities of physical interest in the (m A , tan β) plane, which is going to be the stage of the following phenomenological discussion, one needs to fix also the value of m t . In the following, we shall work with the representative value m t = 140 GeV, which is near the centre of the presently allowed range. As an example, we show in fig. 2 contours of constant m h and m H in the (m A , tan β) plane. One-loop corrections to the charged Higgs mass have also been computed in refs. [68] [69] [70] [71] , and found to be small, at most a few GeV, for generic values of the parameters.
The effective potential method allows also the computation of the leading corrections to the trilinear and quadrilinear Higgs self-couplings. For example, the leading radiative correction to the trilinear hAA coupling, which plays a major role in the determination of the h branching ratios, is [68] 
where λ
and, neglecting the bottom Yukawa coupling and the D-term contributions to squark masses
Similarly, also the other Higgs self-couplings receive large corrections O(m 4 t /m 4 W ). Finally, one should consider Higgs couplings to vector bosons and fermions. Tree-level couplings to vector bosons are expressed in terms of gauge couplings and of the angles β and α. The most important part of the radiative corrections is taken into account by using one-loop-corrected formulae to determine α from the input parameters. Other corrections are at most O(m 2 t /m 2 W ) and can be safely neglected for our purposes. Tree-level couplings to fermions are expressed in terms of the fermion masses and of the angles β and α. In this case, the leading radiative corrections can be taken into account by using the one-loop-corrected expression for α and running fermion masses, evaluated at the scale Q which characterizes the process under consideration.
The discovery potential of LEP and LHC-SSC
In this section, we briefly summarize the implications of the previous results on MSSM Higgs-boson searches at LEP [64, 65, 68] and the LHC-SSC [73, 74] .
As already clear from tree-level analyses [55] , the relevant processes for MSSM Higgs boson searches at LEP I are Z → hZ * and Z → hA, which play a complementary role since their rates are proportional to sin 2 (β − α) and cos 2 (β − α), respectively. An important effect of radiative corrections [68] is to render possible, for some values of the parameters, the decay h → AA, which would be kinematically forbidden according to tree-level formulae. Experimental limits which take radiative corrections into account have by now been obtained by the four LEP collaborations [76] , using different methods to present and analyse the data, and different ranges of parameters in the evaluation of radiative corrections. The presently excluded region of the (m A , tan β) plane, for our standard parameter choice, is given in fig. 3 [73] , where the solid line corresponds to the exclusion contour given in the first of refs. [76] .
The situation in which the impact of radiative corrections is most dramatic is the search for MSSM Higgs bosons at LEP II. At the time when only tree-level formulae were available, there was hope that LEP could completely test the MSSM Higgs sector. According to tree-level formulae, in fact, there should always be a CP-even Higgs boson with mass smaller than (h) or very close to (H) m Z , and significantly coupled to the Z boson. However, as should be clear from the previous section, this result can be completely upset by radiative corrections. A detailed evaluation of the LEP II discovery potential can be made only if crucial theoretical parameters, such as the topquark mass and the various soft supersymmetry-breaking masses, and experimental parameters, such as the centre-of-mass energy, the luminosity, and the b-tagging efficiency, are specified. Taking for example √ s = 190 GeV, m t > ∼ 110 GeV, and our standard values for the soft supersymmetry-breaking parameters, in the region of tan β significantly greater than 1 the associated production of a Z and a CP-even Higgs can be pushed beyond the kinemati-cal limit. Associated hA production could be a useful complementary signal, but obviously only for m h + m A < √ s. Associated HA production is typically negligible at these energies. To give a measure of the LEP II sensitivity, we plot in fig. 3 contours associated to two benchmark values of the total cross-section σ(e + e − → hZ, HZ, hA, HA). The dashed lines correspond to σ = 0.2 pb at √ s = 175 GeV, which could be seen as a rather conservative estimate of the LEP II sensitivity. The dash-dotted lines correspond to σ = 0.05 pb at √ s = 190 GeV, which could be seen as a rather optimistic estimate of the LEP II sensitivity. Of course, one should keep in mind that there is, at least in principle, the possibility of further extending the maximum LEP energy up to values as high as √ s ≃ 230 − 240 GeV, at the price of introducing more (and more performing) superconducting cavities into the LEP tunnel [77] . Similar considerations can be made for charged Higgs searches at LEP II with √ s < ∼ 190 GeV. In view of the β 3 threshold factor in σ(e + e − → H + H − ), and of the large background from e + e − → W + W − , it will be difficult to find the H ± at LEP II unless m H ± < ∼ m W , and certainly impossible unless m H ± < √ s/2. We also know [68] [69] [70] [71] that for generic values of the parameters there are no large negative radiative corrections to the charged Higgs mass formula, eq. (32). Thus there is very little hope of finding the charged Higgs boson of the MSSM at LEP II (or, to put it differently, the discovery of a charged Higgs boson at LEP II would most probably rule out the MSSM). The next question is then whether the LHC and SSC can explore the full parameter space of the MSSM Higgs bosons. A systematic study of this problem, including radiative corrections, has been recently performed in ref. [73] (see also [74] ), following the strategy outlined in ref. [78] . The analysis is complicated by the fact that the R-odd particles could play a role both in the production (via loop diagrams) and in the decay (via loop diagrams and as final states) of the MSSM Higgs bosons. For simplicity, one can concentrate on the most conservative case in which all R-odd particles are heavy enough not to play any significant role. Still, one has to perform a separate analysis for each (m A , tan β) point, to include radiative corrections (depending on the parameters of the top-stop-bottom-sbottom system), and to consider Higgs boson decays involving other Higgs bosons. We make here only a few general remarks on the LHC case, for the representative parameter choice m t = 140 GeV, mq = 1 TeV, A t = A b = µ = 0, sending the reader to ref. [73] for a more complete discussion, and to ref. [79] for a review of recent simulation work.
Beginning with the neutral states, when h or H are in the intermediate mass range and have approximately SM couplings, the best prospects for detection are offered, as in the SM, by their γγ decay mode. In general, however, σ · BR(h, H → γγ) is smaller than for a SM Higgs boson of the same mass. As a rather optimistic estimate of the possible LHC sensitivity, we display, in fig. 4 , lines corresponding to σ · BR(h, H → γγ) ∼ 2/5 of the corresponding value for a SM Higgs of 100 GeV. Only in the region of the (m A , tan β) plane to the right of the line denoted by 'a' (in the case of h) and above the line denoted by 'b' (in the case of H) the γγ signal exceeds the chosen reference value. Almost identical considerations can be made for the production of h or H, decaying into γγ, in association with a W boson or with a tt pair. When H and A are heavy, in general one cannot rely on the ZZ → 4l ± (l = e, µ) decay mode, which gives the 'gold-plated' Higgs signature in the SM case, since H and A couplings to vector-boson pairs are strongly suppressed: only for small tan β and 2m Z < ∼ m H < ∼ 2m t might the decay mode H → ZZ → 4l ± still be viable despite the suppressed branching ratio. Again, as an estimate of the possible LHC sensitivity, we show in fig. 4 , under the line denoted by 'c', the region of the (m A , tan β) plane corresponding to σ · BR(H → 4l ± ) > 10 −3 pb (l = e, µ). For very large values of tan β, and moderately large m A , the unsuppressed decays H, A → τ + τ − could give visible signals, in contrast to the SM case. As a very optimistic estimate (especially in the small m A region!) we show in fig. 4 , above the line denoted by 'd', the region of the parameter space corresponding to σ · BR(H, A → τ + τ − ) > 1 pb. Finally, in the region of parameter space corresponding to m A < ∼ m Z , the charged Higgs could be discovered via the decay chain t → bH + → bτ + ν τ , which competes with the standard channel t → bW
As a very optimistic estimate of the LHC sensitivity, the line of fig. 4 denoted by 'e' delimits from the right the region of the (m A , tan β) plane corresponding to R > 1.1. For all processes considered above, similar remarks apply also to the SSC.
In summary, a global look at figs. 3 and 4 shows that there is a high degree of complementarity between the regions of parameter space accessible to LEP II and to the LHC-SSC. However, for our representative choice of parameters, there is a non-negligible region of the (m A , tan β) plane that is presumably beyond the reach of both LEP II and the LHC-SSC. This potential problem could be solved, as we said before, by a further increase of the LEP II energy beyond the reference value √ s < ∼ 190 GeV. Otherwise, this is the ideal case for a 500 GeV (or even less) e + e − collider, as we shall see below. Even if in the future a Higgs boson will be found at LEP or the LHC-SSC, with properties compatible with those of a MSSM Higgs boson, it appears difficult to search effectively for all the Higgs states of the MSSM at the above machines. Again, as we shall see below, EE500 could play an important role in investigating the properties of the newly discovered Higgs boson and in looking for the remaining states of the MSSM.
Production mechanisms at high-energy e
+ e − col
liders
We now present, following ref. [80] , cross-sections for the main production mechanisms of neutral susy Higgses in e + e − collisions at √ s = 500 GeV, namely:
Other production mechanisms of interest are discussed in refs. [80, 81] , and details about experimental searches can be found in refs. [82, 83] . We have included radiative corrections to the masses m h , m H and to the mixing angle α for our standard parameter choice. We have neglected loops from the gauge-gaugino-Higgs-higgsino sector, which are known to give corrections smaller than the ones we have included. We have also neglected proper vertex corrections to vector boson-Higgs boson couplings and initial-state radiation. In discussing our results, it is useful to estimate the cross-section for which we believe that any of the listed processes will be detectable. A cross-section of 0.01 pb will lead to 25 events for an integrated luminosity of 10 fb −1 after multiplying by an efficiency of 25%; the latter is a crude estimate of the impact of detector efficiencies, cuts, and branching ratios to usable decay channels. It will be helpful to keep this benchmark cross-section value in mind as a rough criterion for where in parameter space a particular reaction can be useful. Fig. 5 shows contours of σ(e + e − → hZ) and σ(e + e − → HZ), respectively, in the (m A , tan β) plane. Observe that the two processes are truly complementary, in the sense that everywhere in the (m A , tan β) plane there is a substantial cross-section for at least one of them (σ > 0.01 pb). This should be an excellent starting point for experimental searches. Similar considerations hold for hA, HA production, whose cross-sections are shown in fig. 6 . As long as one of the two channels is kinematically accessible, the inclusive cross-section is large enough to provide a substantial event rate. Even in this case the two processes are complementary, and together should be able to probe the region of parameter space corresponding to m A < ∼ 200 GeV. We now move to single Higgs production via vector-boson fusion. The cross-sections for h,H production via W W and ZZ fusion are given in figs. 7 and 8, respectively: they have been obtained using exact analytical formulae, rescaled from ref. [84] . Obviously, since the AW W and AZZ vertices are absent at tree level, one cannot get substantial A production with this mechanism for sensible values of the parameters. The ZZ fusion processes are suppressed by an order of magnitude with respect to the W W fusion ones, but could still be useful for experimental searches.
The global picture which emerges from our results is the following. If no neutral Higgs boson is previously discovered, at EE500 one must find at least one neutral susy Higgs, otherwise the MSSM is ruled out. If m A is not too large, at EE500 there is the possibility of discovering all of the Higgs states of the MSSM via a variety of processes, including charged-Higgs-boson production, which has not been discussed here. In the event that a neutral Higgs boson is discovered previously at LEP or the LHC-SSC, with properties compatible with one of the MSSM Higgs states, EE500 would still be a very useful instrument to investigate in detail the spectroscopy of the Higgs sector, for example to distinguish between the SM, the MSSM and possibly other non-minimal supersymmetric extensions.
R-odd particles
We now briefly review the R-odd spectrum of the MSSM, to introduce the discussion of supersymmetric particle searches at e + e − and hadron colliders. In the spin-0 sector, one has sleptons and squarks,f
, with generation indices left implicit as usual. Neglecting intergenerational mixing, their diagonal mass terms are given by
wherem is the soft supersymmetry-breaking mass, m f is the corresponding fermion mass, and
For the sfermions of the first two generations,f L -f R mixing is negligible and the soft masses are given by eq. (22), so one can express mf in terms of the basic parameters m 1/2 , m 0 and tan β. Notice for example that, neglecting the lepton masses, SU(2) invariance alone requires m
For the sfermions of the third generation, the off-diagonal term in thef L -f R mass matrix
might be non-negligible, so that the mass eigenstates (f 1 ,f 2 ) are non-trivial admixtures of the interaction eigenstates (f L ,f R ). Also, to compute the soft contributions to the masses in terms of the basic parameters one has to solve numerically the associated RGE. In the spin-
sector, one has the strongly interacting gluinos,g, with mass mg ≡ M 3 directly given by eq. (16) . In addition, one has the weakly interacting charginos and neutralinos, i.e. the charged and neutral mass eigenstates corresponding to electroweak gauginos and higgsinos. Charginos (W ± ,H ± ) mix via the 2 × 2 matrix
whose mass eigenstates are denoted byχ 
whose mass eigenstates are denoted byχ , 2, 3, 4) . Notice that the lightest neutralinoχ ≡χ 0 1 , which in most of the acceptable parameter space is the LSP, is in general a non-trivial admixture of gauginos and higgsinos, and not just a pure photinoγ ≡ cos θ WB + sin θ WW3 as often assumed in phenomenological studies. In the MSSM, all the masses and couplings in the chargino-neutralino sector can be characterized by the three parameters m 1/2 , µ, and tan β.
To give an idea of the structure of the MSSM R-odd spectrum, we show in figs. 9 and 10 (updated from ref. [85] ) contours of some selected sparticle masses in the (m 0 , m 1/2 ) and in the (µ, m 1/2 ) planes, respectively, for the representative values tan β = 2 and tan β = 10.
Searches for sleptons
The most stringent limits on sleptons come from unsuccessful searches for the processes Z →l +l− and Z →νν at LEP I. In the mass range of interest, and assuming thatχ is the LSP, the main decay modes arel ± → l ±χ and ν → νχ. Indirect but powerful information can be extracted from the precise measurements of the total and partial Z widths. Direct searches are sensitive to charged sleptons only, and look for acoplanar lepton pairs with missing transverse momentum. Experimental details on slepton searches at LEP I can be found in refs. [86, 87] . Crudely speaking, one can summarize the present limits by ml, mν > ∼ m Z /2. In the future, LEP II will be sensitive to charged sleptons up to ml ≃ 80-90 GeV, whereas the limits on mν are not expected to improve. At large hadron colliders like the LHC-SSC, slepton searches appear problematic [88] , since the Drell-Yan production cross-sections are small and the backgrounds are large. It is then clear that high-energy e + e − colliders can play a very important role in slepton searches, as will be now outlined.
Theoretical aspects of slepton production and decay at EE500 have been recently investigated in ref. [89] . The production mechanisms considered in this study are
The first two processes in (46) occur via (γ, Z) exchange in the s-channel and χ 0 i exchange in the t-channel. The last process in (46) receives only t-channel contributions, the two processes in (47) only s-channel contributions. The processes in (48) occur via Z exchange in the s-channel, withχ ± k exchange in the t-channel also contributing in the case ofν e . In general, then, the production cross-sections depend not only on the slepton masses, but also on the parameters of the chargino-neutralino sector.
As far as decay modes are concerned, one has to take into account the possibility of cascade decays,l
Also the relevant branching ratios depend on the parameters of the chargino-neutralino sector.
A detailed analysis of the whole parameter space will not be attempted here. The most likely case, in view of the theoretical constraints on the MSSM, seems to be the one in which the lightest sleptons arel ± R (l = e, µ, τ ). In this case one obtains [89] sizeable cross-sections, O(10 fb) or more, up to slepton masses of 80-90 % of the beam energy, which should allow for a relatively easy detection if the mass difference (mẽ R − mχ) is not too small [3] .
Searches for squarks and gluinos
Being strongly interacting sparticles, squarks and gluinos are best searched for at hadron colliders. Production cross-sections forgg,gq,qq pair-production in pp or pp collisions are relatively model-independent functions of mg and mq. As far as signatures are concerned, one has to distinguish two main possibilities: if mg < mq, thenq → qg immediately after production, and the final state is determined byg decays; if mq < mg, theng →qq immediately after production, and the final state is determined byq decays. The first case is favoured by the theoretical constraints of the MSSM. In old experimental analyses, it was customary to work under a certain set of assumptions: 1) five or six (q L ,q R ) mass-degenerate squark flavours; 2) LSP ≡γ, with mass negligible with respect to mq, mg; 3) the dominant decay modes of squarks and gluinos are the direct ones,g → qqγ if mg < mq andq → qγ if mq < mg. The signals to be looked for are then multijet events with a large amount of missing transverse momentum. To derive reliable limits, however, one has to take into account that the above assumptions are in general incorrect. For example, one can have cascade decaysg → qqχ
The effects of these cascade decays become more and more important as one moves to higher and higher squark and gluino masses. Taking all this into account, the present limits from the Tevatron collider are roughly mq > ∼ 150 GeV, mg > ∼ 135 GeV [90] . At the LHC and SSC, one should be able to explore squark and gluino masses up to 1 TeV and probably more [91] . In general, therefore, EE500 will not be competitive for squark and gluino searches. Its cleaner environment, however, could be exploited for a detailed study of squark properties if they are discovered at sufficiently low mass. Also, there are special situations which might be difficult to study at large hadron colliders: for example, the case of a stop squark significantly lighter than all the other squarks. The threshold behaviour for stop production in e + e − collisions has been recently studied in ref. [92] .
Searches for charginos and neutralinos
The most stringent limits on charginos and neutralinos come [93, 86, 87] from unsuccessful LEP I searches for the processes Z →χχ (contributing to the invisible Z width), Z →χχ 0 i =1 (originating spectacular one-sided events) and
j =1 (originating acoplanar leptons or jets accompanied by missing energy). The presently excluded region of the (µ, m 1/2 ) plane is shown, for the two representative values tan β = 2 and tan β = 10, in fig. 10 . As a crude summary, one could say that all states different fromχ have to be heavier than m Z /2, whereas LEP data alone would still allow for arbitrarily lightχ. For LEP II searches, the most effective process should beχ + 1χ − 1 pair production, withχχ 0 i =1 pair production slightly less effective in probing parameter space because of the smaller cross-section. At large hadron colliders [94] , it seems very difficult to improve the LEP II sensitivity significantly, especially if the top quark mass is significantly smaller than 200 GeV, as now favoured by radiative-correction analyses.
Theoretical aspects of chargino and neutralino production and decays at EE500 have been recently studied in ref. [89] , and experimental simulations are reported in ref. [3] . In the case of charginos, the most important production diagrams involve the s-channel exchange of (γ, Z) and the t-channel exchange ofν e . The cross-section then depends not only on the parameters of the chargino-neutralino sector, but also on the sneutrino mass, and there can be significant destructive interference between the two classes of diagrams. As for chargino decays, if the sneutrino is light enough the dominant decay mode isχ ± 1 → l ±ν , whereas in the case of a heavy sneutrino the dominant decay modes areχ
Experimental analyses show that at EE500 one can enormously extend the parameter space accessible to LEP II, and reach chargino masses of the order of 80-90 % of the beam energy, provided that the mass difference mχ± 1 − mχ is not too small: this unfortunate situation could occur in the region of parameter space where |µ| << m 1/2 .
Conclusions
In summary, in this talk we have argued that the MSSM is a calculable, theoretically motivated and phenomenologically acceptable extension of the SM. Of course, only experiment can tell if low-energy supersymmetry is actually realized in Nature, but, to use the words of one of the speakers at this Workshop, searching for supersymmetry does not look like fishing in a dead sea. For a global view of the present limits and of the discovery potential of future machines, including EE500, it is useful to look again at the most important parameters of the MSSM m A , tan β , m 0 , m 1/2 , µ ,
which, together with m t , determine the main features of its particle spectrum. The Higgs sector mainly depends on (m A , tan β), but also m t and (to a lesser extent) the other parameters play a role via the large radiative corrections. As an example, we have considered the case m t = 140 GeV, mq = 1 TeV, A t = A b = µ = 0, summarized in figs. 3-8. Fig. 3 shows that LEP I, despite its remarkable achievements, has explored only a small part, roughly m A < ∼ 45 GeV, of the natural parameter space for the MSSM Higgs bosons. A much greater sensitivity will be achieved at LEP II, where, for standard values of the machine parameters ( √ s = 190 GeV, Ldt = 500 pb −1 ), one should be able to test m A < ∼ 80 GeV, tan β < ∼ 3. However, as a result of the large radiative corrections, the rest of the (m A , tan β) parameter space will not be accessible to LEP II. The LHC-SSC can greatly improve over LEP II, as shown in fig. 4 . The most promising experimental signatures are h, H → γγ (inclusive or in association with W or tt), H → ZZ → 4l ± , H, A → τ + τ − , t → bH + → bτ + ν τ . Combined, they might be able to probe the whole (m A , tan β) plane, with the exception of m Z < ∼ m A < ∼ 200 GeV, 2 < ∼ tan β < ∼ 10. For our choice of parameters, then, the overlap between LEP II and the LHC-SSC is likely not to be complete, giving rise to a possible violation of the so-called 'no-lose theorem'. A further increase of the LEP II energy might save the day. On the other hand, as shown in figs. 5-8, EE500 is guaranteed to observe at least one neutral Higgs boson or to rule out the MSSM. In particular, in the region of the parameter space which is most difficult for the LHC-SSC, EE500 can perform a detailed spectroscopy of the MSSM Higgs sector, observing all its physical states.
As for the (R-odd) supersymmetric particles, the situation is summarized in figs. 9 and 10. Again, we can see that the already impressive limits obtained by LEP I and Tevatron have ruled out only a small part of the natural parameter space. LEP II and the upgraded Tevatron will provide higher but still limited sensitivities, corresponding roughly to ml, mχ± < ∼ 80-90 GeV, mg, mq < ∼ 200 GeV. The LHC-SSC should definitely cover the rest of the parameter space, via gluino and squark searches up to masses of 1 TeV or higher. However, a comparable sensitivity can be reached by EE500 via chargino and slepton searches up to masses of 200 GeV or even higher. If no signal of supersymmetry is found at the LHC-SSC, EE500 can provide the definitive confirmation that the MSSM is ruled out, in a cleaner environment and in a more model-independent way. In the optimistic case that a signal is found at the LHC-SSC, EE500 would constitute a unique facility for the direct production of weakly interacting supersymmetric particles, which should allow for a detailed spectroscopy of the MSSM.
In conclusion, for what concerns supersymmetry, EE500 is the ideal complement to the LHC-SSC, and the case for it could not be stronger. (16) are also shown.
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